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The vibrational density of states of the responding subsets.
We have focussed on the THz vibrational dynamics of the response nuclei defined by means of the RMSF analyses in the THz regime, as described in detail in the main text. The VDOS is defined as the Fourier transform of the autocorrelation function of the atomic velocities and here it has been computed considering the set of trajectories b).
Prior to investigating the vibrational features of the two response nuclei, we may wonder whether and how the features we find with RMSF analysis reflect on the vibrational properties of the investigated systems, i.e. of the whole proteins. This can be assessed quantitatively by calculating the vibrational density of states (VDOS) of the molecule. As shown in Fig. S1 for the PDZ3, the VDOS is characterized by the above described peak, commonly observed in proteins.
Our results show that there is no appreciable difference between the VDOS of the bound and the unbound system. This is why we decided to quantitatively estimate the local and delocalized density of vibrational modes involving the atoms belonging to the two response nuclei revealed by the RMSF analysis. To verify its alteration due to the binding event, we have calculated the VDOS of the response nuclei in the bound and unbound state.
As shown in Fig. S2 , we find that the presence of the ligand causes a blue-shift of the vibrational modes of the response nucleus (first response nucleus). This finding, together with the results of the RMSF analysis, points to a stiffening and a reduction in flexibility of the binding site at THz frequencies, due to strengthened interactions between the latter and the ligand. Vice versa, the second responding set shows an opposite behaviour, i.e. its vibrational frequencies are red-shifted in the presence of the ligand (cf. Fig. S3 ). Thus, the vibrational features of the two identified responding sets significantly depend on the presence of the ligand. 
